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V. Restoration

BOX 10.1

Prescribed Burning for
Understory Restoration

Kenneth W, Qutcalt
Southern Research Station,
USDA Forest Service, Athers,
Georgia 0602

Role of Prescribed Burning. Because the long-
leaf ceosystem evolved with and is adapted
to frequent fire, every 2 to 8 years, pre-
scubed burning is often useful for resvor-
ing understory communities to a diverse
ground layer of grasses, herbs, and small
shrubs. This resioration provides habitat for
a number of plant and animal species that
are restricted to or found mostly in fongleaf
pine communities. Burning can also be used
to recuce the midstory layer, which catches
shed needles and serves as a ladder 10 carry
understory fires inro the crowns of the rrees
resulting in catastrophic wildfires that can
kill vasi areas of pines. Prescribed burning
also recycles nutrients by releasing those
tied up in litter and duff and significantty
reduces hrown spot needie blight, whick at-
tacks Jongleaf seedlings.

Terms and Technigues. Prescribed burn-
ing is the application of fire by trained
professionals following a well-developed
plan to obtain desired management objec-
tives. Restoration is often done with un-
derstery burning or underburning. which
is prescribed burning under 2 forest canopy
{McPherson et al. 1990). The fuet for these
fires is the understory rough that consists
of Lhe accumulated living and dead grasses,
[orbs and shrubs plus draped needles and
the litter layer. The litter layer, the top
fayer of the forest floor, is composed of
recently fatlen and largely intact dead need-
les, leaves, twigs, and branches. A dufflayer,
composed of partially decomposed litter or
fermentation layer and decomposed hu-
mus, lies between the Hiter and mineral
soil.

Underburning can be done using head-
ing. backing, flanking. or spot fires, or &
combination of these techniques. Heading
fires are fire fronts ignited o spread with the
wingd while backing fires are ignited so the
fire front spreads againsi the wind. Flank-
ing fires are ignited in a line into the wind
and thus spread a1 approximately right an-
gles to wind direction, Spot fres are a series
of separate ignition points that are allowed
to spread in all direcrions and thus contain
heading, backing. and flanking fires at each
spot. Both heading and backing fires can be
set as a series of strip fires, Strip beading fires
are used to control how fast the fire spreads
and thereby the fireline intensity, ie.. the
rate of heat energy release (Box A Fig. §).
Placing strips closer together reduces the
rate of spread and intensity. Backing fires
have Jow (nrensities but move slowly and
therefore require a lot of time to burn each
unit. In addition, backing fires under cer-
tain conditions may be quite severe, ie.
cause much of damage 1o the site, because
of excess dulf consumption. Internal fire-
breaks can be constructed for strip backing
fires o significantly reduge time 1o complete
the burn. An alternative is o use flanking
or spot fires to reduce intensity bug speed
up the burn without internal fire breaks.
These techniques require considerable ex-
perience, especially spot firing as you must
continually adjust both the spacing and the
timing between spots 1o obtain the desired
intensity with changing fuel and weather
conditions {Wade and Lunsiord 1989).

Butrning Prescriptions

Sandhills. Prescribed buming can be used
for restoration across the range of sites that
longleat can occupy from dry sandhiils te
wet savannas. Bumming prescriptions de-
pend on the ecosystem type and its cur-
rent conditlon. Reduced Bre frequency in
many xetic and subxeric sandhills fongleal
areas has resulted in the development of a
midstory layer of native scrub ozks: eurkey
{GQuercus laevis), bluejack (Q. imcana), sand
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Purnad swith Backing Fire

F:GURE B Schematic of typical sisip heading fize showing securing downwind side with backfire
followed by sequential ignition of strip heading fires with a flanking fire to widen fuel free zone

along plow Ene.

live oak {Q. virginfana var. geminata), and
sand post oak (Q. stellata var. margaretta).
Because these sites are very droughty and
nutrient ligited, even in the absence af
frequent burning, they de not develop
a continuous closed canopy of midstory
hardwoods. Therefore, although greatly re-
duced. some of the uaderstory grasses do
survive. These grasses along with needle
litter from loogleaf pines furnish sutficient
fuel to carry at least a patchy prescribed
bumn. Repeated applicadons of presceibed
fires during the growing season, Le., begin-
ning in March, in southern latitudes, and
ending in July, can be used to restore these
sites by gradually reducing the density of
the midstory serub oaks {Glitzenstein et al.
1995} and promoting the growth of un-
derstory grasses and herbs. Managers have
found that fire causes wounds on the stems
of hardwoods, which are enlarged by subse-
quent fires, and eventaally the top breaks or
the stem i girdled and the top dies. Sprours

emerge from the roots of many top-killed
stems, but these can be kept in check by
subsequent periodic burns.

Flatwoods, On flatwouods and wet lowland
pine types resioration means increasing un-
dersiory diversity in longleaf communities
that have been caplured by woody species
and in many cases developed a substantial
midstory layer. The goal is 10 reduce woody
understory and midstory species and atlow
ihe grasses and forbs to increase and even-
malty become at least co-dominant. Pre-
scribed fire can be used to accomplish this
transition. Research shows that although
growing season burps are sometimes more
effective, dormant season bums can also
be used to readjust understory composi-
tion {Waldrop et al. 1987). For areas not
burned for 10 vears or more, a couple of
dormant season burns should be used to re- -
duce fuel loads before switching 10 grow-
ing seasars burns. In addition, it is usually
best o have these burns close together, ie.,
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2 years or less. 10 minimize fuel accumu-
lations between burns. Miller and Bossuot
(2000} recommend these initial burns be
conducted when the drought index is below
250. On sites dominated by saw palmetto
{Serenoa repens), if buming alone is going to
be used For understory resworation, then a
series of closely spaced prescribed burns is
required. Frequency of burns is more im-
portant than season with anaual burns the
muost effective b biennial burns will re-
duce palmetto-dominance and increase the
herbaceous component. It is important not
10 miss a burn, as this can result in a signjt-
icant regrowth of palmetrte.

Uplands. There also exist upland long-
leat types, mostly in Alabama, Mississippi,
Louisiana, and Texas, and montane sites In
Alabama and Georgia, which have devel-
oped unnaturally dense hardwood midsto-
ries, and suppressed and impoverished un-
derstories. Because these are the most pro-
ductive longleaf sites, they change ite maost
rapidly. quickly devetoping midstory layers
in the absence of frequent Bre. In addi-
tion 1o a very dense midstory and a shrub-
dominated understory, these sites also ac-
cumulate significant quanticics of fuel. As
noted for other longleaf ccosystem rypes,
a series ol dormant season burns is ol-
ien necessary 1o gradually reduce fuel Jev-
els before switching e a growing sea-
son regiment. However, frequent and mul-
tiple growing season bums will be re-
quired 1o reduce the hardwood rootstocks
{Boyer 19903, thereby providing condi-
tlons favorable w undersiory grasses and
lorbs,

Petentiel Megative tmpacts. As with alt burn-
ing, there is the patential for negative im-
pacts. The most obvious damage is direct
tree mortality that can resulr from exces-
sively hot bums that are to btense and kill
tree crowns, including the buds. Tree mor-
wality can also nceur with low-intensity but
high-severity fires that slowly consuime ac-
cumnulated forest floor duff, and because of
their long residence time heat root and stem

cambial cells beyond che Iethal temnperature.
Trees suffering from such injury often retain
a healthy-loeking preen crown for soine
time lollowing the burn, but will eventually
die. Longleal communities needing restora-
tion burning rately have many seedlings. H
significant numbers of seedlings are present,
however, cxcesstve seedling morizlity can
result from burning during the bolting stage.
[f burning must be done with seedlings at
this stage, then burning should be done in
the dormant season or early spring peior to
the candle stage when seedlings would be
most susceplible 1o Bre-cavsed damage and
mortalicy.

Precautions. In all longleal rypes that have
riot been burmed [or 10 years or more, there
is an excessive buildup of lieter and duff
around the base of trees. Reintroduction of
burning in these stands without excess mor-
1ality is best accomplished by a series of dor-
mant season burns. Apply burns when only
the litter is dry encugh (o burn and the duff
is 100 wet to ignite. On upland or sandhills
sites, fast-moving heading or flanking fires
pushed by a grod wind are beteer than slow
backing fires that may dry the dulf layer
and promote smoldering combustion. Flat-
woods sites with palmetto-dominated un-
detstories should be burmned with heading
fires, but will also require a light wind, cool
temperature, and higher humidity for the
first burn. The objective on all sites is to
cansurac the dry top litter layer while the
wet lower duff layer will protect the roots
and root collar, Space buens as closely to-
gether as fuel to carry the fire will allow.
Be cautious in your prescriptions because a
patchy burn is prelerable ta a more com-
plete hot burn that could resuit in exces-
sive tree mortality. The objective is 10 grad-
ually reduce the duff layer at the base of
trees over a cycle of four or five fires and
keep tree mortality at an accepiable level.
Once the excess dulf layer is removed, ap-
ply a growing season burn, again as soon
as there is sufficient fuel 10 carry a good
fire,
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The most important factor in accomplish-
ing the goal of successful restoratdon with
fire while minimizing the negative conse-
quences is experience. Onty through train-
ing and practice can you become proficient
at selecting proper conditions of tempera-
ture, humidity, wind, fuel moisture, and fir-
ing techniques keyed to existing fuel types
and icads that are likely to produce the
desired outcomes. This means obtaining a
contract burmer from a consulting forestry
business or an experienced crew from a
nopprofit or government agency unti) you
gain knowledge and experienge needed to
be a cettified burner. A source of informa-
tiem is the U. 5. Department of Agriculture,
Forest Service, Sonthern Research Station
(hitp:t rrww.sts.fs.usda.gov), which has a
number of relevant publications. Consider-
able advice and guidance is also availabie
from state forestry agencies, forestry units
of southern universities, and focal extension
agents.
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